The analysis of clusters has attracted considerable interest over the last few decades.
Introduction
One of the traditional advantages associated with clusters of firms has been their capacity to engender greater innovation and to transform this innovation into economic growth (Porter 2000) . Groups of firms working in the same or in closely related sectors are deemed to generate agglomeration economies and knowledge spillovers. These spillovers, in turn, are at the root of self-reinforcing processes of innovation and growth (Capello 1999) . Physical proximity among firms is considered to facilitate the emergence of interaction and the formation of interpersonal and firm networks leading to the genesis of complex collective learning mechanisms (Melachroinos and Spence 2001; Storper and Venables, 2004) . Knowledge spillovers and collective learning mechanisms thus help transform mere clusters of firms into 'neo-Marshallian industrial districts' (Becattini 1987) , 'new industrial spaces' (Scott 1988) , 'innovative milieux' (Aydalot 1986) , 'learning regions' (Morgan 1997) , or 'regional innovation systems' (Cooke et al. 1997; Cooke and Morgan 1998) , where firms and the territories they are located in -together with their intrinsic social and structural characteristics and interactions -are put at the centre of the innovation process and of the generation of economic growth. Hence, local social structures, interaction, and collective learning processes within clusters are viewed as making firms located in close physical proximity more innovative and more dynamic than isolated firms (Baptista and Swann 1998) .
The link between clusters of firms, innovation, and economic growth has generally been based on a large number of case studies where the learning processes of firms in dense institutional environments are documented. However, as Martin and Sunley (2003, 22) acknowledge -possibly because of the constant resort to what can be considered as favourable cases -the positive connection between the presence of clusters and innovation and economic growth is far from well documented. There are relatively few studies that address the link between clusters, innovation and growth from a comparative perspective and even fewer that try to venture into quantitative analyses of a large number of territories, in order to assess whether the positive relationship between clusters, innovation and growth found in specific cases stands working papers series the scrutiny of including not only successful clusters, but also areas a priori less prone to the emergence of collective learning process. This paper tries to address this gap in the literature by studying the interaction of the presence of clusters with other factors deemed to promote innovation -such as investment in R&D, patent applications or the presence of 'innovation prone' socioeconomic environments -and economic growth across 152 regions located in fifteen European Union (EU) countries over the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . Using pooled cross-section regressions, the model intends to capture both the static and the dynamic connection between a series of innovation promoting factors grouped into three different composite variables or 'innovation filters' -the 'R&D filter', the 'social filter' and the 'clusterisation index' -specially designed in order to proxy the complex interaction among growth enhancing innovation variables.
In order to achieve this aim, the paper is structured into five main sections. After this introduction, the analytical framework of the study is framed in the theoretical literature, paying special attention to the analysis of clusters and regional innovation systems. The third section is devoted to the question of how to operationalise the key factors emerging from the theoretical section. The fourth section presents the model and the results of both the static and dynamic analyses of the connection between different groups of innovation generating factors and economic growth in Europe.
The main conclusions of the analysis are presented in the final section. working papers series (Iammarino 2005, 501) , regional science allows to determine to what extent specific regions are genuine 'loci of innovation' (Doloreux and Parto 2005, 135) . This is achieved by focusing on two aspects: first, physical proximity among economic actors as a driver of innovation and, second, the idiosyncratic and innovation enhancing characteristics of a region.
Physical proximity is often regarded as the key aspect making some regions genuine 'loci of innovation'. The basic reasoning is that innovation travels with difficulty and suffers from strong distance decay effects. Indeed, most analyses looking at the geographical diffusion of knowledge spillovers have highlighted that these knowledge effects are barely felt beyond the boundaries of the functional metropolitan region, in the case of the US (Anselin et al. 1997; Varga 2000; Sonn and Storper 2008) or surpass, in the case of Europe, the distance that can be reasonably covered by a person by car or public transport in a day -circa 200 kms (Moreno et al. 2005; Crescenzi et al. 2007; Rodríguez-Pose and Crescenzi 2008) . Hence, innovation benefits from the proximity of the different actors involved in the generation, diffusion and absorption of knowledge and contributes, in turn, to the emergence of clusters. Economic actors clustered in close geographical proximity tend to innovate more and to benefit more from knowledge spillovers than those working in remote locations. Clusterisation also enables firms to exchange knowledge and information fast and increases the chance for an innovative firm to find partners and early-adopters of a new technology (Moore and McKenna 1999) . From this perspective, the 'clusterisation' of firms working in the same sector or even "competing in the same industry or collaborating across related industries tends to trigger processes that create not only general dynamism and flexibility but also learning and innovation" (Doloreux and Parto 2005, 137) .
'Clusterisation' is more effective, however, when it involves other actors in the innovation process beyond firms. That is, when universities, R&D research centres and other public and private institutions create 'dense' environments of socioeconomic actors, weaving complex networks of interaction that become the channels through which knowledge is disseminated and transformed into economically viable activity. Once again, clusters work best for innovation and economic growth when they are not just mere collocations of firms in similar or related sectors, but when they become regional systems of innovation.
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Some research strands have also stressed that the best way to generate and absorb innovation is through a mixture of local 'buzz' and 'global pipelines' (Bathelt et al. 2004; Wolfe and Gertler, 2004) . While local 'buzz' represents the quintessential elements of physical proximity, encompassing face-to-face contacts and other forms of human interaction in dense environments (Storper and Venables, 2004) , 'global pipelines' channel knowledge through cognitive, social and institutional mechanisms, overcoming physical distance (Bathelt et al., 2004) .
Physical proximity alone, however, does not suffice to generate innovation and growth. Other characteristics are at play in order to transform regions into truly functioning innovation systems. It is commonly accepted that regions with a similar institutional framework and organisation "may show different abilities to accommodate innovation" (Iammarino 2005, 503) . Factors such as 'social capability' and 'technological congruence' (Abramovitz 1986; Fagerberg 1987 and 1994) contribute to determine to what extent any given region or territory is 'innovation prone' or 'innovation averse' (Rodríguez-Pose 1999) . 'Social capability' refers to the capacity of a region to shape its institutional framework in order to support the emergence of what is known as the 'socio-institutional environment' or the 'innovation-supportive culture' (Doloreux and Parto 2005, 135) required for the generation of innovation. Local socio-institutional environments that favour entrepreneurship are, for example, more likely to generate systems which will be innovation enhancing than those environments that do not. 'Technological congruence' refers to the idea of technological frontier (Abramovitz 1990 ), i.e. the proximity of a region to develop cutting-edge knowledge and thus to make the most from new investment in the promotion of innovation. A region's technological congruence depends, in turn, on characteristics, such as the presence of a specialized labour market or of developed 'local learning processes' integrating company networks (Doloreux and Parto 2005, 135) .
The presence of a good 'social capability' and strong 'technological congruence' contributes to bridge the gap between the supply side of innovation -mainly the institutional sources of knowledge creation -and the demand side, featured by the productive systems that develop and apply such knowledge (Braczyk et al. 1998) .
Innovation thus becomes a territorially-embedded process (Rodríguez-Pose and working papers series Crescenzi 2008, 54) . In one way or another, this notion of 'territorial embeddedness' has been present in all approaches highlighting the importance of clusters for innovation and growth, articulating concepts such as 'innovative milieus' (Camagni 1995) , 'learning regions' (Morgan 1997) , 'industrial districts' (Becattini 1987) , and, not least, that of 'regional innovation systems'. True territorial embeddedness is, however, considered to be "feasible only at regional level" (Cooke 2006, 6) . Indeed, the regional dimension allows the different actors involved in the process of knowledge-sharing and exchange to get to know each other, to work together, and to trust each other. All these aspects make the region "the best geographical scale for an innovation-based learning economy" (Doloreux and Parto 2005, 136 ).
There has certainly been no shortage of high quality research dealing with the implications of clusters for innovation and economic growth (Cheshire and Malecki, 2004) . Among this research, qualitative case-study analyses abound. Most of these studies have focused on a handful of cases, including a limited number of well-known technology clusters, such as Cambridge (e.g. Keeble, 1999) 'the context' in which it occurs or, as mentioned earlier, its territorial-embeddedness (Rodríguez-Pose and Crescenzi 2008, 54) . From a linear model perspective, innovation is seen as a static process, not influenced by the dynamics and the quality of the different interactions between the actors at play. Yet, from a different perspective, the context in which the interaction among economic actors takes place is fundamental in determining whether innovation will occur or not, or whether it will be assimilated by economic actors or not. This is what Rodríguez-Pose (1999) has called the 'social filters', or the unique combination of "innovative and conservative (…) elements that favour or deter the development of successful regional innovation systems" (Rodríguez-Pose 1999, 82) in any given territory. These elements are neither the networks, nor the institutions which permit the formation of regional innovation working papers series systems, but the substrata which encourage the creation and success of these local networks and institutions. They include, among others, the level of education and skills in the population, the level of use of human resources, the demographic dynamism, risk-taking, and the sectoral specialization. The unique combination of these factors in any particular space makes any territory either 'innovation prone' or 'innovation averse' (Rodríguez-Pose 1999).
However, despite these contrasting, and not always complementary, approaches, relatively little effort has been made in order to discriminate between them and to identify which approach has a greater sway over the generation and diffusion of innovation and economic growth. Do clusters have a greater influence over innovation than investment in R&D? Is the role of education greater than that of R&D and the presence of regional systems of innovation in generating economic growth?
The interaction among these factors has also been underexplored. Does the presence of a favourable social filter reinforce the potentially positive effects of the presence of clusters on innovation and growth? And how does it interact with R&D? These are questions which have been overlooked or, at most, addressed tangentially by the literature studying innovation and economic growth and which have been mainly examined in case studies. This paper tries to cover this gap in the literature by looking at the interaction between R&D, social conditions and the presence of clusters and regional innovation systems across the regions of the enlarged EU for the period between 1995 and 2006, from both a static and dynamic perspective.
From theory to practice

Operationalising the model
That the questions presented in the previous section have been somewhat neglected can be largely put down to the difficulties in defining -and, consequently, operationalising -most of the concepts involved in this type of analysis. In particular,
the concept of what a regional system of innovation is far from straightforward. The most commonly accepted definition of a regional innovation system is that by Cooke et al. (1998, 13) , who define a regional innovation systems as "a production structure embedded in an institutional structure in which firms and other organizations are working papers series systematically engaged in interactive learning". The interaction between the production and the institutional structure generates territorially-embedded networks which determine the genesis, import capacity, diffusion and assimilation of knowledge within any given cluster (Howells 1999; Evangelista et al. 2002) . These networks generate, in turn, a governance and a business structure within the cluster (Braczyk et al. 1998 ). The governance dimension involves the "soft infrastructure of enterprise innovation support" (Cooke 2006, 6) , such as "public policy, institutions, and knowledge infrastructure" (ibid). The business dimension includes the "industrial base: [..] the type of firms, the level of R&D investment, the level of linkages" (ibid, p. 7).
Most of these networks, institutions and dimensions are idiosyncratic and dependent on the context on which every cluster is placed. As the characteristics of each region and locality are unique, operationalising clusters in a quantitative manner is virtually impossible (Iammarino 2005) . It is often the case that regions with, on paper, very similar socio-institutional structures diverge (often wildly) in terms of their innovative capacity. These differences underline that "there is no single model that is able to generalize the dynamics of successful regional innovation systems" (Doloreux and Parto 2005: 138) and question whether the regional innovation framework can be really applied beyond the identification of 'stylized regional innovation systems' (Iammarino 2005) , that is, purely theoretical concepts with no clear equivalent on the ground.
Despite these gargantuan difficulties, some authors have embarked on the heroic task of trying to identify clusters and/or design cluster policies in Europe on a large scale. This is, for example, the case of the pioneering work of Jacobsson et al. (2006) , who, using functional analysis, aim to identify and measure the different functions of a cluster and the different steps in its creation. In a more systematic way, the European Commission has used the INNOVA initiative to gather best practices from European clusters and to promote them (EC 2006) . But it is possibly the European Cluster Observatory (ECO) the organisation, which has made the greatest effort in order to systematically identify, measure and map clusters in Europe. Their measures -not exempt, as any such measure, of controversy -are used in this paper in order to assess clusterisation across the regions of Europe.
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Operationalising other constituents of innovation and growth, such as R&D and, in particular, 'social filters' is also not devoid of controversy. But the indicators behind the construction of this type of variables tend to generate, by and large, greater consensus.
Identifying the variables
Bearing in mind the caveats presented above, in this section we now define the variables included in the analysis. In order to do this we follow previous empirical work and, in particular, the work of Rodríguez-Pose and Crescenzi (2008) , who resorted to a series of parameters to measure 'social filters' across the regions of Europe.
The dependent variable is perhaps the most straightforward and widely accepted of all the variables included in the analysis: the growth of the logarithm of the regional GDP per capita. The explanatory variables deserve, by contrast, much greater attention.
Following the three key strands presented in the theoretical section (linear model, 'context', and clusters and regional systems of innovation), in order to analyse the link between (regional) economic growth and the factors that generate innovation in Europe's regions we resort to three basic explanatory variables, which we call the three filters. These are the 'R&D' filter, the 'social' filter and the 'clusterisation' filter.
R&D Filter -The 'R&D filter' is directly derived from the basic principle of the linear model of innovation. We create a composite index using the two basic input and output variables of this approach. The former is represented by the regional expenditure in R&D as a percentage of GDP, whereas the latter is depicted by the number of patent applications per million inhabitants in any given region. Despite the controversy surrounding patent applications as a measure of innovation outputs -not all sectors patent in the same way, not all patents lead to true innovation and not all patents lead to short term economic returns -the inclusion in the analysis of the working papers series number of patent applications responds to its value as a proxy for the capacity of a region to absorb and generate knowledge and its correlation with regional economic growth. R&D expenditure and patent application are given equal weight in the resulting 'R&D filter' index. As could be expected, the higher the R&D expenditure and the higher the patent applications per capita, the higher the value of the R&D filter.
Social Filter -The concept of 'social filter' aims at building a composite index reflecting the socio-economic conditions that make a region innovation prone or innovation averse. This filter reflects the 'territorially-embedded' character of innovation as often presented in regional innovation systems approaches. Multiple aspects can play a role in the emergence of innovation. Among these we highlight: (a) local market rigidities, (b) demographic aspects, (c) education, skills, and human capital, and (d) the scientific base of the region. The 'social filter' variable used in this paper is based on that of Rodríguez-Pose and Crescenzi (2008) , including some additional variables, in order to reproduce better the socioeconomic setting in which innovation and growth take place. The first aspect covered -that of market rigidities -refers to the local use of resources. The variables covered by this domain include long term unemployment (long term unemployment) as a means of measuring the degree of rigidity in the local labour market and, at the same time, as a potential indication of the share of the active population with inadequate or insufficient skills. The second variable is agricultural employment (agricultural employment), used as a proxy to partially measure levels of 'hidden unemployment', especially prevalent in some of the new members of the EU. These two parameters are also indirectly linked with the productivity level of the labour force. The last variable in this domain is the level of corporate tax rate (corporate tax rate). The rationale for the inclusion of this variable is based on the complaints often raised by entrepreneurs and other economic actors. A high level of corporate taxation is said to diminish the investment capacity of firms (especially in R&D) and to be a disincentive for location in certain regions.
1 Another aspect is local institutions, which are, however, hard to measure at the regional level for the whole of Europe.
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The second aspect covered by the 'social filter' relates to the demographic characteristics of a region. It is assumed that the total population of a region (total population) may have an impact on its innovative capacity and thus on its growth potential. Indeed, in regions with large populations, the presence of a large market pool will make it easier for a company to find workers with the right skills and knowledge. Moreover, a larger population may be at the source of both greater diversification (Jacobs type) and specialization (Marshall-Arrows-Romer type)
externalities. The influence of the number of people living in a region on innovation and growth is complemented by the average age of the population (% of young). The impact of this variable on economic growth is difficult to predict theoretically. On the one hand, a young population is often associated with less risk aversion and greater openness to innovation. On the other, if a large percentage of the young is still studying or in full-time training, their immediate impact on economic growth is bound to be limited. benefit from diversification or Jacobs-type externalities, likely to foster greater innovation and growth.
As in the previous filter, the three variables are combined into a composite one using PCA ( Table A2a in Annex 2). The first principal component, used as the 'clusterisation filter variable', accounts for 49% of the total variance. Greater specialisation, focus, and diversification of clusters in a region result in a higher clusterisation index.
Data and geographical coverage
The analysis covers 152 regions in fifteen EU Member States for the period 1995-
2006.
3 The economic analysis is conducted at NUTS2 4 regional level for most of the countries -Austria, Czech Republic, Finland, France, Italy, Hungary, Poland, Portugal, Slovakia and Spain. NUTS1 regions have been used for Belgium, Germany, Greece, the Netherlands and the United Kingdom, both for reasons of data constraints and as a need to reflect -at least in the case of decentralised countries -similar tiers of government and levels of decision making capacity.
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The data used in the paper stem from two main sources: the European Statistical This 'reference year' differs for each country. This implies taking the assumption that the Clusterisation Index of a region is homogenous over the period of analysis.
The names, definitions and sources of the fourteen variables included in the analysis are presented in Table 1 .
Insert Table 1 The econometric model used in the empirical analysis adopts the following form: In each regression, tests have been conducted in order to account for the good specification and goodness of fit of the model.
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Second, the dynamic dimension of the relationship is reported in 
Static analysis
The first fact that can be underlined in the static analysis is the goodness of fit of the model (Table 2) . A very high proportion of the variance in regional growth is explained, implying that the combination of the more traditional variables of innovation, with the social filter and its components and the different indicators aimed at identifying the presence of clusters have a powerful association with regional economic growth.
Most variables are significant and tend to remain so despite the introduction of different controls. This is the case of the initial GDP per capita of a region, which is positively and robustly associated with regional economic growth in all fourteen regressions (Table 2) . When the three composite filter variables are considered together, the social filter and the clusterisation index have a positive and significant relationship to economic growth, but the R&D filter variable is not significant ( Table   2 , Regression 1). This, in principle, represents a confirmation of the views of those strands of research which have highlighted importance of both the presence of clusters and complex regional innovation systems and the presence of the basic working papers series socioeconomic conditions on which these networks and systems can be constructed for economic growth. Indeed successive regressions (Regressions 2 to 9) reveal the close interaction between the presence of clusters and of favourable socioeconomic conditions. When the composite social filter variable is excluded from the analysis, the coefficient of the clusterisation index becomes generally insignificant (Regressions 2, 3, 4, 5, 6 and 8, Table 2 ). This also points to the fact that the association of clusters with regional economic growth is closely related to the presence of a good level of education in the population (Regression 7), with an emphasis on life-long learning (Regression 8) and, essentially, with the existence of a good pool of researchers (Regression 9). The presence of a relatively 'high-tech' labour force thus seems to play a major role in the settlement of innovation-enhancing socio-economic conditions and, more globally, in the economic growth of a region.
This may be a confirmation of some of the basic characteristics associated with regional innovation systems. In these complex systems the presence of a pool of researchers surrounded by a highly educated workforce will naturally tend to form a community where innovation is generated, diffused and absorbed in the workplace. This is, in essence, the 'local learning process', as defined by Doloreux and Parto (2005) . If companies in a region are, in addition, geographically clustered, this is likely to increase intra-regional knowledge flows between high-tech workers and educated people. Therefore, clusterisation, on the one hand, and the presence of a high density of researchers and of a well educated labour force, on the other, will reinforce each other in the generation of innovation and growth. The greater the density of clusters in any given region, the easier the knowledge flow between innovative firms and the rest of the production fabric, facilitating the diffusion and absorption of knowledge. This renders the impact of clusters significant to economic growth. The absence of these conditions, in contrast, makes clusters almost irrelevant for growth.
Insert Table 2 around here
Factors such as the presence or absence of long-term unemployed, of greater or lower levels of agricultural employment, of a younger or older population, or the overall dimension of the region neither enhance, nor reduce the potential relationship between the presence of clusters and economic growth. In fact, they contribute to make it irrelevant (Table 2) .
working papers series
Extracting the social filter from the analysis renders the more traditional R&D variables of R&D expenditure and patent applications positive and significant (Regressions 2 through 9, Table 2 The human resources devoted to science and technology go in the same direction (Regression 9). By contrast, the level of long term unemployment, that of agricultural employment, the corporate tax rate and the percentage of young (Regressions 2 to 5) are negatively and significantly associated with regional economic growth. The demographic size of a region is completely dissociated from growth, once the R&D and clusterisation indices are included in the analysis (Regression 6, Table 2 ).
Finally, of the variables making up the clusterisation index, specialisation and focus are positively and significantly -albeit at the 10% level -correlated with regional economic growth (Regressions 12 and 13, Table 2 ), The coefficient of the variable representing the diversification of clusters is, however, not significant (Regression 14).
In brief, the static analysis exposes the very strong, positive and robust association between the social filter of a region and its economic growth. The strength of this relationship is significantly stronger than that of the other two filters with regional growth. The link between R&D and patents and growth, on the one hand, and the presence of clusters, combining both specialisation and diversity externalities, and growth, on the other, is contingent on their interplay with the presence or absence of adequate social filters. The R&D variable only becomes significant when the social filter is not taken into account, while the relevance of the existence of clusters in a region for economic growth only comes to the fore in areas with adequate social filters ( Table 2 ). The capacity by economic actors to absorb innovation across European regions depends on the overall combination of social conditions and, more specifically, on the educational endowment of the population and on the existence of a 'high-tech literate' labour force. Clusters also matter, but their importance for growth is contingent on the presence of adequate social filters. Weak or rigid social filters -characterised by factors such as the prevalence of long term unemployment, low productivity employment and high levels of corporate taxation -may damage significantly the innovation potential of a region and render the association between clusters and economic growth irrelevant. Adequate social filters (i.e. those featured by well-educated populations, a high-tech labour force and limited market rigidities) combined with the capacity to transform R&D into patents quickly and to develop clusters both specialised and focused -in comparison to those in other regions -are at the base of the formation of innovative and economically dynamic regions.
Dynamic Analysis
The dynamic analysis in an up to seven year horizon is presented in Table 3 . It adds a series of interesting nuances to the relationship between the key factors behind innovation and economic growth, outlined in the static approach. The most relevant working papers series finding is the enduring importance of an adequate social filter for regional economic growth in Europe. The social filter is the only composite variable to remain significant throughout the whole period of analysis, despite the fact that the strength of its relationship with regional economic growth wanes in time. The association of the social filter with the variation of regional economic growth in Europe is only half as strong when considering a six-year time lag as when no time lags are considered (Table 3) .
Insert Table 3 around here
Another important finding is the contrasting trajectories of the relationship between the R&D filter, on the one hand, and the clusterisation index, on the other, and regional economic growth. As highlighted in the static analysis, the presence of a greater specialisation and focus in clusters in favourable socioeconomic environments is connected to higher growth in the short term. This positive relationship is, however, short-lived. The strength and the significance of the coefficient starts to wane quickly and becomes non significant beyond three years (Table 3) . The R&D filter, by contrast, is insignificant in the first year considered, but becomes significant after one year. The strength of this association remains more or less intact during the remaining years. The importance of this association also increases over time, especially as the intensity of the connection between the social filter and regional economic growth starts to decline (Table 3) . This may be a signal that, at least in the European case, the importance of clusters and innovation systems for regional economic growth may have been somewhat overstated. Conversely, hard R&D indicators may have a greater sway over short and medium-term economic performance than admitted by some recent strands of literature.
Dynamic analysis with interaction terms.
But how does the interplay between the three different filters affect economic growth?
In order to get a more accurate picture of how the interaction between the factors behind innovation promote regional growth in Europe, the dynamic analysis is rerun The results of this analysis, presented in Table 4 (Table 4 ). The interaction between the presence of clusters and a good R&D environment is, by contrast, not associated with higher levels of growth. Regions which benefit from high levels of investment in R&D and from a relative good endowment of clusters do not necessarily grow faster that regions lacking these characteristics, in the absence of adequate social filters which would help transform these factors into greater economic dynamism. Similarly, the interaction between the social filter and the presence of clusters is completely dissociated from the economic performance of the region (Table 4) .
Conclusion
The objective of the paper has been to assess through the use of an econometric model with a static and a dynamic dimension the association between the different factors that promote innovation and economic growth across the regions of Europe. In particular, we have analysed the role that the presence of clusters within regions play in this relationship. The intention was to overcome the tendency by most of the literature on clusters to concentrate on the most favourable cases (Martin and Sunley, 2003) , which was ultimately raising important questions about the role of clusters in the generation of innovation and economic growth. Are all clusters a source of innovation and growth? Or is it just those that happen to be located in the right environments, in the right sectors, and/or in places where adequate management is available and adequate support policies have been implemented? The paper has thus examined the role of clusters across regions in Europe, looking not just at the working papers series brightest trees in the forest -the Cambridges, Venetos, Jutlands or Württembergs of the cluster world -but also at the average and even the moribund trees -i.e. the clusters which happen to be located perhaps in the wrong environments, the wrong sectors and with inadequate management and policies. The size of employment in clusters relative to overall employment, the dominance of specific clusters, and cluster diversification were the three criteria used in order to measure the presence of clusters across regions in Europe. Two other composite indices or filters, covering 'hard' innovation indicators -the R&D filter -and the socioeconomic conditions on which innovation takes place -the Social filter -were included in the analysis in order to represent the other factor which can promote regional innovation and growth.
Three primary conclusions can be extracted from the analysis. First and foremost is the importance of having a favourable socioeconomic setting in order to foster innovation and growth. Much more than the presence or absence of clusters, having a good level of education, a strong endowment of skills in the population or a workforce with sufficient high tech skills is not just crucial in order to generate and absorb innovation, but also as a way of ultimately promoting greater economic growth. Having a good employment/unemployment balance is also equally important for innovation and economic growth. Fiscal incentives can also become useful in fostering innovation, if they help attract companies with a high innovative potential.
These socioeconomic conditions weave a complex substratum that allows certain territories to become more innovation prone than others.
Second, regional clusters have a strong association with economic growth in the static model, especially when they help increase the knowledge flow in already highly integrated communities, among well endowed with firms, skilled workers, researchers and scientists. However they appear only as 'second-best factors' in relation to the social filter. This may be partly a result of the way the clusterisation effect is measured in the analysis. The method used may have introduced, as the European Cluster Observatory explains "a bias towards employment-intensive clusters" (ECO, website). Therefore, these data will need to be completed by other information -not yet available at the European level -such as "wage bill, productivity or value added [in order] to shift the balance in favour of capital-or knowledge-intensive cluster categories" (ibid). In any case, the results may also highlight that the association working papers series between the presence of clusters, innovation and economic development in the regions of Europe is a) contingent on the presence of adequate social filters that would help make the transition from a mere cluster of firms into a real regional system of innovation, and b) less relevant in time than the socioeconomic substrata on which the clusters are based. Clusters seem to matter when they become the hub for regional systems of innovation, but this tends to happen only when they are located in innovation prone environments with adequate social filters and even in this cases, their influence seems to be weaker than, for example, investment in R&D. Hence, the influence of clusters for economic growth may be lower than what many think. What really matters for economic growth is setting up in every territory the adequate conditions for innovation, including greater education and life-long learning opportunities, a better and more efficient use of human resources, a better matching of investment in training and innovation to local production fabric and more emphasis in science and technology.
The third conclusion is the limited short-term association between R&D investment and patent applications and economic development across the regions of Europe.
However, the presence of adequate social conditions helps improve the returns on R&D investment and patents over time.
The research presented here probably sends a message of warning against the adoption of one-size-fits-all and even 'mesmeric' types of cluster policies for local economic development (Taylor, 2010) . Policies aimed at fostering or encouraging the agglomeration of firms may, without paying attention to local conditions and potential, end up yielding lower results -if at all -than expected. Indeed the analysis points towards the need of addressing local social filter bottlenecks as a precondition for achieving greater returns in R&D and in cluster policies. However, neither all clusters have the same transactions costs and internal relations characteristics, nor the same technological regimes and knowledge features (Iammarino and McCann, 2006 ).
This implies a need to make greater distinctions in policy-making among different types of clusters, as different clusters in different contexts may require different types of intervention (Gordon and McCann, 2000 
Specialisation Quotient
SQr,s = the specialisation quotient for region r and cluster sector s er,s = the number of employees for region r and cluster sector s Es = the total number of employees in all regions for sector s Er = the total number of employees in all cluster sectors for region r E = the total number of employees in all regions and all cluster sectors Put in a simpler way the Specialisation Quotient is given by
Focus:
er,s = the number of employees for region r and cluster sector s Er = the total number of employees in all cluster sectors for region r working papers series
ANNEX 2 -PCA analysis
In this annex, the results of the three Principal Components Analyses are given 
Principal Component Analysis for Social Filter
